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DESCRIPTION 

AGENT FOR TREATING CHRONIC PELVIC PAIN SYNDROME 

5 Technical Field 

This invention relates to an agent for preventing/ 
treating chronic pelvic pain syndrome. 

Background of the Invention 

10 Interstitial cystitis is a non-infectious 

inflammatory disease having urinary urgency and frequent 
urination or pain in the bladder and the periphery of the 
pelvis as its symptoms (Non-patent References 1 and 2), 
and it has been reported that there are 450,000 to 

15 1,000,000 patients of this disease in the United Stats, 
and 90% of them are females. Though its definite cause 
is not clear yet, increase of mast cell, eosinophil and T 
cell is found in the bladder tissue of the patients (Non- 
patent References 3 to 6) , and markers which indicate 

20 epithelial injury, activation of mast cell and eosinophil 
infiltration and inflammatory cytokine are increased in 
the urine (Non-patent Reference 7) . In addition, since 
deposition of immunoglobulin and complement onto the 
bladder tissue is identified, and a case of accompanying 

25 complication of diseases such as bronchial asthma and 

articular rheumatism is frequently found, involvement of 
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systemic allergy and autoimmune disease has been 
suggested (Non-patent References 8 to 10) . Based on 
these, a possibility can be considered as a phase of the 
disease state of interstitial cystitis that chronic 
5 inflammation caused by the activation of inflammatory 
cells including mast cell and overexpression of various 
growth factors and cytokines accompanied thereby induce 
excessive repair and fibrosis of the tissue and 
hypersensitivity of sensory nerves, and these are 

10 reflected in the frequent urination and pain in the 
bladder and the periphery of the pelvis. 

However, steroid drugs which have broad anti- 
inflammatory activities and have significant effects upon 
asthma and atopic dermatitis are hardly used for 

15 interstitial cystitis. Though a bladder hydrodistension, 
an intravesical administration therapy (dimethyl 
sulfoxide (DMSO) or heparin) , oral medicines 
(antidepressant, antihistaminic, non-steroidal anti- 
inflammatory drugs (NSAIDs) and the like) can be 

20 exemplified as other therapeutic method, it is the 

present situation that there is no unified therapeutic 
method and effective preventive or therapeutic agent 
which could become a standard (Non-patent References 11, 
12 and 13) . 

25 On the other hand, prostatitis is an inflammatory 

disease which accompanies symptoms such as pain in the 



periphery of the pelvis, frequent urination, and urinary 
urgency, similar to the case of interstitial cystitis. 
According to the new classification proposed by the 
National Institutes of Health (NIH) , USA, prostatitis is 
5 classified into categories I to IV (Non-patent Reference 
14). Together with the chronic pelvic pain syndrome, 
chronic abacterial prostatitis which occupies the most 
large ratio among the prostatitis is classified into 
category III as "chronic abacterial prostatitis/chronic 

10 pelvic pain syndrome (CPPS)". Though cause of disease of 
the chronic abacterial prostatitis/chronic pelvic pain 
syndrome is not clear, there is a report stating that 
interleukin ip (IL-1|3) , tumor necrosis factor-a (TNF-a) 
and interleukin 8 (IL-8) in semen of patients showed high 

15 values (Non-patent Reference 15) and a report suggesting 
concern of autoimmune disease (Non-patent Reference 16) . 
However, similar to the case of interstitial cystitis, 
there is no unified prevention or therapeutic method and 
effective preventive or therapeutic agent which could 

20 become a standard. 

Since the chronic abacterial prostatitis/chronic 
pelvic pain syndrome and interstitial cystitis have many 
common points in terms of symptoms and disease states 
such as pain in the periphery of the pelvis, frequent 

25 urination and urinary urgency, an opinion that a 

pathogenetic mechanism of these diseases is the same is 



influential, there is a direction of regarding them as 
chronic pelvic pain syndrome (Non-patent References 17 
and 18). Accordingly, also in this specification, these 
chronic abacterial prostatitis, chronic pelvic pain 
5 syndrome and interstitial cystitis are put together 
regarded as "chronic pelvic pain syndrome". 

By the way, cyclic nucleotide phosphodiesterase 
(PDE) is an enzyme which metabolizes intracellular signal 
transmitters cyclic adenosine monophosphate (cAMP) and 

10 cyclic guanosine monophosphate (cGMP) into 5' -adenosine 
monophosphate (5' -AMP) and 5' -guanosine monophosphate 
(5'-GMP), respectively, and play an important role in the 
regulation of intracellular cAMP and cGMP concentrations. 
The presence of at least 11 species of isozymes in PDE 

15 has so far been reported (Non-patent References 19 and 

20) , and since their tissue distribution differs by each 
isozyme, there is a possibility that principal isozymes 
which metabolize cAMP or cGMP are different 'by tissues 
(Non-patent Reference 21) . 

20 PDE 4 is one of the PDE isozymes, which is 

expressed in inflammatory cells such as leukocyte. 
Since, as a result of pharmacological studies so far 
carried out, its inhibitors markedly inhibit activation 
of immune and inflammatory cells and exert broad anti- 

25 inflammatory actions (Non-patent References 22 and 23) , 
it has been reported that they are effective for asthma, 



chronic obstructive pulmonary disease, articular 
rheumatism, multiple sclerosis and the like. However, 
these references do not report on the efficacy and 
usability of PDE 4 inhibitors as preventive or 
5 therapeutic agents for chronic pelvic pain syndrome such 
as interstitial cystitis. 

As the PDE 4 inhibitors, various compounds have 
been reported (e.g., see Patent References 6 to 10), 
including roflumilast (e.g., Non-patent Reference 24, 

10 Patent Reference 1), cilomilast (e.g., Non-patent 
Reference 25, Patent References 2 and 3), 3- [4- (3- 
chlorophenyl) - 1 -ethyl- 7 -methyl -2 -oxo-1 , 2-dihydro-l, 8- 
naphthyridin-3-yl ] propanoic acid (Patent Reference 4) and 
4- (4- { 4- [ 6- (3, 4-dimethoxyphenyl) pyridine-2- 

15 carbonyl] piper az in- 1-yl } phenyl ) morpholine (Patent 

Reference 5) . However, these references also do not 
report on the efficacy and usability of PDE 4 inhibitors 
as preventive or therapeutic agents for chronic pelvic 
pain syndrome such as interstitial cystitis. 

20 

[Non-patent Reference 1] Gillenwater J.Y., Wein A. J., 
"Summary of the National Institute of Arthritis, 
Diabetes, Digestive and Kidney Diseases Workshop on 
Interstitial Cystitis", National Institutes of Heals, 
25 Bethesda, Maryland, (USA), August 1987, pp. 28 - 29 
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20 Disclosure of the Invention 

As described in the above, a unified therapeutic 
method for chronic pelvic pain syndrome including 
interstitial cystitis has not been established, and there 
is no drug effective as its preventive or treating agent, 

25 so that great concern has been directed toward the 
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establishment of a standard treating method and 
development of effective preventive or treating agent. 

Under such a situation, the present inventors have 
carried out intensive studies with the aim of developing 
5 a preventive or therapeutic agent for interstitial 
cystitis, chronic abacterial prostatitis or chronic 
pelvic pain syndrome in which sufficient preventive or 
therapeutic effect has not been obtained by the existing 
antidepressant, antihistaminic, NSAIDs or steroid agents. 

10 As a result, it was found unexpectedly that PDE 4 

inhibitors, 3- [4- ( 3-chlorophenyl ) - l-ethyl-7-methyl-2~oxo- 
1, 2-dihydro-l, 8-naphthyridin-3-yl ] propanoic acid, 
roflumilast and cilomilast, inhibit infiltration of 
granulocyte into the bladder in a test method using a rat 

15 antigen-induced cystitis model, and it was found a 

possibility that PDE 4 inhibitors represented by these 
compounds are useful as agents for treating chronic 
pelvic pain syndrome such as interstitial cystitis. As a 
result of further conducting intensive studies, it was 

20 found that a PDE 4 inhibitor 3- [4- (3-chlorophenyl) -1- 
ethyl-7-methyl-2-oxo-l, 2-dihydro-l, 8-naphthyridin-3- 
yl] propanoic acid has a therapeutic effect upon 
considerably damaged micturition reflex and bladder 
function, thus accomplishing the present invention. 

25 

That is, the present invention relates to 
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(1) an agent for preventing or treating chronic 
pelvic pain syndrome, which comprises a phosphodiesterase 
4 (PDE 4) inhibitor as an active ingredient, 

(2) the agent described in (1)., wherein the PDE 4 
5 inhibitor is a compound selected from the group 

consisting of roflumilast, cilomilast, 3- [4- (3- 
chlorophenyl ) -l-ethyl-7-methyl-2-oxo-l, 2-dihydro-l, 8- 
naphthyridin-3-yl] propanoic acid, 4- (4-{4- [6- (3, 4- 
dimethoxyphenyl) pyridine-2-carbonyl ] piperazin-1- 
10 yl }phenyl) morpholine, and salts thereof, 

(3) the agent described in any one of (1) and (2), 
wherein the chronic pelvic pain syndrome is interstitial 
cystitis, 

(4) use of a PDE 4 inhibitor for preventing or 
15 treating chronic pelvic pain syndrome, 

(5) use of a PDE 4 inhibitor for the manufacture of 
an agent for preventing or treating chronic pelvic pain 
syndrome, 

(6) the use described in any one of (4) and (5), 
20 wherein the PDE 4 inhibitor is a compound selected from 

the group consisting of roflumilast, cilomilast, 3- [4- (3- 
chlorophenyl) - 1-e thy 1-7 -methyl -2 -oxo- 1 , 2-dihydro-l, 8- 
naphthyridin- 3- yl ] propanoic acid, 4-(4-{4-[6-(3,4- 
dimethoxyphenyl) pyridine-2-carbonyl ] piperazin-1- 
25 yljphenyl) morpholine, and salts thereof, and 
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(7) the use described in any one of (4) to (6), 
wherein the chronic pelvic pain syndrome is interstitial 
cystitis . 

In addition, according to the invention, there are 
5 provided 

(8) a method for preventing or treating chronic 
pelvic pain syndrome, which comprises administering an 
effective amount of a PDE 4 inhibitor to a patient, 

(9) the method described in (8), wherein the PDE 4 
10 inhibitor is a compound selected from the group 

consisting of rof lumilast , cilomilast, 3- [4- (3- 
chlorophenyl ) -l-ethyl-7-methyl-2-oxo-l , 2-dihydro-l, 8- 
naphthyridin-3-yl] propanoic acid, 4- (4- {4- [6- (3, 4- 
dimethoxyphenyl) pyridine-2-carbonyl ] piper a z in- 1- 
15 yl}phenyl)morpholine, and salts thereof, and 

(10) the method described in any one of (8) and 
(9), wherein the chronic pelvic pain syndrome is 
interstitial cystitis. 

20 The following describes the present invention in 

detail . 

According to this specification, the "PDE 4 
inhibitor" is not particularly limited, with the proviso 
that it is a compound which has the PDE 4 inhibitory 
25 activity and has a preventing or treating effect upon the 
"chronic pelvic pain syndrome" defined by the present 



invention, and, for example, a compound having an IC 5 o 
value of 5 |JM or less, particularly an IC 5 o value of 500 
nM or less, measured by the PDE 4 inhibitory activity 
test described in Test Example 1 of International Patent 
5 Publication 01/30779, may be exemplified* As such a PDE 
4 inhibitor, roflumilast, cilomilast, 3- [4- (3- 
chlorophenyl ) - 1 -ethyl- 7-methyl-2-oxo- 1 , 2-dihydro-l, 8- 
naphthyridin-3-yl j propanoic acid (to be referred to as 
compound A hereinafter), 4- ( 4- { 4- [ 6- ( 3, 4- 

10 dimethoxyphenyl) pyridine-2-carbonyl ] piperazin-1- 

yl } phenyl) morpholine, pharmaceutically acceptable salts 
thereof, and the PDE 4 inhibitors disclosed in the 
aforementioned Patent References 6 to 10 and the like may 
be illustratively exemplified. Preferred among them are 

15 roflumilast, cilomilast, 3- [4- ( 3-chlorophenyl ) -l-ethyl-7- 
methyl-2-oxo-l , 2-dihydro-l, 8-naphthyr idin-3-yl ] propanoic 
acid, 4- (4- { 4- [ 6- (3, 4-dimethoxyphenyl ) pyridine-2- 
carbonyl ] piperazin-l-yl }phenyl ) morpholine and 
pharmaceutically acceptable salts thereof. These PDE 4 

20 inhibitors may be easily obtained by the production 
methods described in said patent references. In 
addition, the present invention includes an agent for 
preventiing or treating or a method for preventing or 
treating, which jointly uses one or two or more of these 

25 PDE 4 inhibitors. 
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The aforementioned PDE 4 inhibitors may also form 
acid addition salts or salts with bases in some cases, 
and such salts are included in the invention with the 
proviso that they are pharmaceutically acceptable salts. 
5 Illustratively, an acid addition salt with inorganic acid 
such as hydrochloric acid, hydrobromic acid, hydroiodic 
acid, sulfuric acid, nitric acid, and phosphoric acid or 
with organic acid such as formic acid, acetic acid, 
propionic acid, oxalic acid, malonic acid, succinic acid, 

10 fumaric acid, maleic acid, lactic acid, malic acid, 
tartaric acid, citric acid, methanesulf onic acid, 
ethanesulf onic acid, aspartic acid, and glutamic acid, a 
salt with inorganic base such as sodium, potassium, 
magnesium, calcium, and aluminum or with organic base 

15 such as methylamine, ethylamine, ethanolamine, lysine, 
and ornithine, and an ammonium salt and the like can be 
exemplified. In addition, the PDE 4 inhibitors or 
pharmaceutically acceptable salts thereof may be in the 
form of various hydrates or solvates, and their 

20 polymorphic substances are further included. Salts of 
these PDE 4 inhibitors can be easily produced by salt 
forming methods which can be generally employed by those 
skilled in the art . 

Also, mixtures and isolated forms of various 

25 stereoisomers such as geometrical isomers, tautomers, and 
optical isomers are included in the aforementioned PDE 4 



inhibitors. These isomers can be isolated and purified 
by conventionally known methods such as extraction, 
precipitation, differential chromatography, fractional 
crystallization, recrystallization and the like. In 
5 addition, optical isomers can be resolved by usual 

methods such as a fractional crystallization in which 
they are recrystallized with an appropriate salt, a 
column chromatography and the like. 

In addition, pharmacologically acceptable prodrugs 

10 are also included in the aforementioned PDE 4 inhibitors. 
The pharmacologically acceptable prodrugs are compounds 
which are converted into PDE 4 inhibitors by solvolysis 
or under a physiological condition. As the groups which 
form prodrugs, those groups which are described in 

15 Progress in Medicine, vol. 5, pp. 2157 - 2161, 1985, and 
x> Iyakuhin no Kaihatsu (Development of Medicines ) ", 
published by Hirokawa Shoten, vol. 7, 1990, Bunshi Sekkei 
(Molecular Design), pp. 163 - 198 may be exemplified. 
The prodrugs of those PDE 4 inhibitors may be easily 

20 manufactured by a method where a person skilled in the 
art conventionally employs. 

According to this specification, the "chronic 
pelvic pain syndrome" includes chronic abacterial 
prostatitis, chronic pelvic pain syndrome (a narrow 

25 sense) and interstitial cystitis, and particularly when 
the chronic pelvic pain syndrome (a narrow sense) alone 



is discriminated from the chronic abacterial prostatitis 
and interstitial cystitis, the former is expressed as 
"chronic pelvic pain syndrome in a narrow sense". 

The pharmaceutical preparation which comprises a 
5 PDE 4 inhibitor as an active ingredient is prepared using 
carriers, fillers and other additive agents generally 
used in preparing pharmaceutical preparations. 

Its administration may be either oral 
administration by tablets, pills, capsules, granules, 

10 powders, solutions or the like or parenteral 

administration by injections for intravenous injection, 
intramuscular injection or the like, suppositories, 
percutaneous preparations , transnasal preparations, 
inhalations, intravesical injections or the like. The 

15 dose is optionally decided by taking into consideration 
symptoms, age, sex and the like of each patient to be 
administered, but is usually approximately from 0.001 
mg/kg to 100 mg/kg per adult per day in the case of oral 
administration, and this is administered once or dividing 

20 into 2 to 4 times. Also, when intravenously administered 
due to the symptom, this is administered generally within 
the range of from 0.0001 mg/kg to 10 mg/kg per adult per 
once, once a day or two or more times a day. In 
addition, in the case of inhalation, this is administered 

25 generally within the range of from 0.0001 mg/kg to 1 
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mg/kg per adult per once, once a day or two or more times 
a day. 

As the solid composition for use in the oral 
administration according to the present invention, 
5 tablets, powders, granules and the like are used. In 
such a solid composition, one or more active substances 
are mixed with at least one inert filler such as lactose, 
mannitol, glucose, hydroxypropylcellulose, 
microcrystalline cellulose, starch, polyvinyl 

10 pyrrolidone, aluminum magnesium silicate or the like. In 
the usual way, the composition may contain inert 
additives such as lubricant such as magnesium stearate, 
disintegrating agent such as carboxymethylstarch sodium, 
a solubilizing and a solubilization assisting agent. As 

15 occasion demands, tablets or pills may be coated with a 
sugar coating or a film of a gastric or enteric coating 
agent . 

The liquid composition for oral administration 
includes pharmaceutically acceptable emulsions, 

20 solutions, suspensions, syrups, elixirs and the like and 
contains a generally used inert solvent such as purified 
water or ethanol . In addition to the inert solvent, this 
composition may also contain auxiliary agents such as a 
solubilizing agent, a moistening agent, and a suspending 

25 agent, as well as sweeteners, flavors, aromatics and 
antiseptics. 



The injections for parenteral administration 
includes aseptic aqueous or non-aqueous solutions, 
suspensions and emulsions. Examples of the aqueous 
solvent include distilled water for injection and 
5 physiological saline. Examples of the non-aqueous 

solvent include propylene glycol, polyethylene glycol, 
plant oil such as olive oil, alcohol such as ethyl 
alcohol, polysorbate 80 (trade name) and the like. Such 
a composition may further contain a tonicity agent, an 

10 antiseptic, a moistening agent, an emulsifying agent, a 
dispersing agent, a stabilizing agent, a solubilizing 
agent and solubilization assisting agent. These 
compositions are sterilized for example by filtration 
through a bacteria retaining filter, blending of a 

15 germicide or irradiation. Alternatively, they may be 
used by firstly making into sterile solid compositions 
and dissolving or suspending them in sterile water or a 
sterile solvent for injection prior to their use. 

Transmucosal preparations such as inhalations and 

20 transnasal preparations are used in the solid, liquid or 
semisolid form and can be produced in accordance with the 
conventionally known methods. For example, filler such 
as lactose and starch, as well as a pH adjusting agent, 
an antiseptic, a surfactant, a lubricant, a stabilizer, a 

25 thickener and the like may be optionally added. An 

appropriate device for inhalation or blowing can be used 
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for the administration. For example, a compound can be 
administered as it is, or as a powder of a formulated 
mixture or as a solution or suspension by combining with 
a pharmaceutical^ acceptable carrier, using 
5 conventionally known device or a nebulizer such as a 

measured administration inhalation device. A dry powder 
inhaler or the like may be for single or multiple time 
administration use, and dry powders or powder-containing 
capsules can be used. Alternatively, it may be a 
10 pressure aerosol spray or the like form which uses a 
suitable gas of appropriate propellant such as 
chlorof luoroalkane, hydrof luoroalkane, carbon dioxide or 
the like. 

15 Brief Description of the Drawings 

Fig. 1 shows a result of the 3- [4- ( 3-chlorophenyl) - 
l-ethyl-7-methyl-2-oxo-l, 2-dihydro-l, 8-naphthyridin-3- 
yl] propanoic acid (compound A) administered group in 
Example 1. 

20 Fig. 2 shows a result of the roflumilast 

administered group and cilomilast administered group in 
Example 1. 

Fig. 3 shows a result of the compound A 
administered group in Example 2. 

25 
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Best Mode for Carrying Out the Invention 

The following illustratively describes the present 
invention based on examples, but these do not limit the 
scope of the invention. 
5 Example 1 

Efficacy of PDE 4 inhibitors in rat antigen-induced 
cystitis model 

Antigen sensitization was carried out by 
intraperitoneally administering physiological saline 

10 containing ovalbumin (OA, 1 mg/ml ) -aluminum hydroxide gel 
(Alum, 2 0 mg/ml) to Brown Norway (BN) female rats, at a 
dose of 1 ml per animal for 3 continuous days. After 
completion of the sensitization, a urethral catheter was 
attached to each animal under anesthesia, 3% 

15 OA/physiological saline was injected into the bladder to 
induce cystitis, and the resulting animals were used as 
the control group. Also, a group in which physiological 
saline was injected into the bladder of each sensitized 
rat was used as the physiological saline group. A group 

20 in which compound A (3 mg/kg) , roflumilast (3 mg/kg) or 
cilomilast (30 mg/kg) was orally administered 1 hour 
before the intravesical antigen injection was used as a 
compound A administration group, a roflumilast 
administration group or a cilomilast administration 

25 group. After 24 hours of the intravesical antigen 

injection, the bladder was removed under pentobarbital 
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anesthesia, and bladder extract was prepared in 
accordance with the method of Malley et a J . 
(Physiological Genomics, (USA), 2 002, vol. 9, no. 1, pp. 
5 - 13) . Peroxidase activity in the bladder extract was 
5 measured in accordance with the method of Bradley et al . 
(The Journal of Investigative Dermatology , (England), 
March 1982, vol. 78, no. 3, pp. 206 - 9) using human 
myeloperoxidase (manufactured by Sigma) as the standard, 
and the results were expressed by defining the peroxidase 

10 activity of the physiological saline group as 0%, and the 
peroxidase activity of the control group as 100%. 

When antigen-induced cystitis was caused by 
carrying out antigen injection into the bladder of each 
of the sensitized BN rats, and peroxidase activity in the 

15 bladder tissue was measured as one of the indexes of 
cystitis, increase in the peroxidase activity in the 
bladder tissue was found in the control group. In this 
connection, the presence of eosinophil peroxidase in this 
increased peroxidase activity was confirmed by 3-amino- 

20 1 , 2, 4-triazole (5 mM) (Journal of Immunological Methods, 
(Holland), May 11, 1984, vol. 70, no. 1, pp. 119 - 25). 
In the roflumilast administration group, the cilomilast 
administration group and the compound A administration 
group, in which respective PDE 4 inhibitors were 

25 administered, the increase of peroxidase activity was 

inhibited 79%, 68% and 72%, respectively (Figs. 1 and 2). 



That is, infiltration of granulocytes including 
eosinophil into the antigen induced bladder was 
inhibited. 

Since it is considered that a chronic inflammation 
5 caused by the activation of inflammatory cells and 

overexpression of various growth factors and cytokine 
accompanied thereby are reflected in the disease state of 
interstitial cystitis, and these PDE 4 inhibitors 
inhibited infiltration of granulocytes into the antigen 
10 induced bladder, there is a possibility that PDE 4 
inhibitors are useful as therapeutic agents for 
interstitial cystitis . 

Example 2 

15 Efficacy of PDE 4 inhibitors in rat hydrochloric 

acid-induced cystitis model 

A bladder disorder was induced by attaching a 
urethral catheter to each of Brown Norway (BN) female 
rats under ether anesthesia and injecting 0.4 N 

20 hydrochloric acid into the bladder (0.15 ml per one rat). 
Starting on the next of the bladder disorder induction, 
the compound A (1 mg/kg) or a vehicle (0.5% methyl 
cellulose aqueous solution) was orally administered once 
a day for 10 days, and respectively used as a compound A 

25 administration group and a control group. Also, a group 
in which physiological saline was injected into the 
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bladder (0.15 ml per one rat), and the vehicle was orally 
administered once a day for 10 days starting on the next 
day, was used as a physiological saline group. After 11 
days of the bladder disorder induction, each rat was 
5 fixed in the supine position under urethane anesthesia 

and equipped with a urethral catheter, and via its three- 
way cock, one end was used as the injection passage and 
the other end was connected to a pressure transducer (DX- 
312, manufactured by NIHON KOHDEN) . Physiological saline 

10 was continuously injected into the bladder (50 fil/min) 
using an infusion pump (model 22, Harvard) , and the 
intravesical pressure at that time was amplified by a 
pre-amplif ier (AP-621G, manufactured by NIHON KOHDEN) and 
recorded using a recorder. A typical intravesical 

15 pressure pattern is shown in Fig. 3. Micturition reflex 
of almost constant interval was observed in the 
physiological saline group, and the resting time 
intravesical pressure was 10 mmHg or less, and the 
maximum bladder contraction pressure at the time of 

20 micturition was about 30 mmHg. In comparison with this, 

in the case of the control group, increase in the resting 
time intravesical pressure was observed, but increase in 
the bladder contraction pressure at the time of 
micturition was hardly found, and micturition frequency 

25 was high. In the compound A administration group, 

increase of the resting time intravesical pressure was 



inhibited, and increase in the intravesical pressure 
accompanied by the micturition reflex was also observed. 
In addition, interval of the micturition reflex was also 
almost the same as that of the physiological saline 
5 administration group. Based on these results, it was 
shown that the compound A as a PDE 4 inhibitor is 
possessed of a therapeutic effect upon the micturition 
reflex and bladder function markedly damaged by the 
injection of hydrochloric acid into the bladder. 

10 

Industrial Applicability 

As described in the above, it was shown that PDE 4 
inhibitors including the compound A and rof lumilast are 
possessed of the therapeutic effect in the test methods 

15 of interstitial cystitis. Thus, according to the 
invention, it rendered possible the provision of a 
medicament which comprises a phosphodiesterase 4 (PDE 4) 
inhibitor as an active ingredient, as a preventive or 
therapeutic agent for chronic pelvic pain syndromes 

20 (chronic abacterial prostatitis, chronic pelvic pain 
syndrome in a narrow sense and interstitial cystitis) 
which have been lacking in effective preventive or 
therapeutic agents . 
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